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InGaZnO  transistors ...  InSb catches up
A group at the Tokyo Institute of
Technology led by Hideo
Hosono, a professor in the
Yokohama-based institute's
Materials and Structures
Laboratory. has added gallium
and indium to ZnO, creating
transparent circuitry, using
industry-friendly sputtering, and
at temperatures low enough for
direct deposition onto flexible
polymers. The physical deposi-
tion process was pulsed-laser
deposition, but sputtering also
works.The process operates at
room temperature and the
amorphous thin films, work well
as transistors.
Hosono's transparent amor-
phous oxide semiconductor
used indium gallium zinc oxide
for the active channel in a trans-
parent TFT. InGaZnO was
deposited on a polyethylene
terephthalate (PET) flexible sub-
strate at room temperature. It
exhibits Hall-Effect mobilities an
order of magnitude larger than
for normal hydrogenenated
amorphous silicon.The transpar-
ent TFTs functioned stably dur-
ing repetitive bending of the
flexible substrate.
Top-gate flexible transparent
TFTs use the InGaZnO film as
an n-channel active layer on top
of the 200µm-thick PET film.
The source, drain, gate contacts
and a gate insulator were
defined using standard photoli-
thography and lift-off tech-
niques. Subsequently a 140nm-
thick yttrium-oxide layer was
laid over the gate as insulator.
Connections to the source,
drain and gate then were
formed with indium-tin-oxide
transparent electrodes.
The new InGaZnO material out-
performs by up to fifty fold
amorphous-silicon substrates,
now planned for next-genera-
tion displays and solar cells.
Significant new performance
gains for amorphous oxides are
expected.The material is opti-
cally transparent over the entire
visible and near-IR region, in the
wavelength of 390nm to
3,200nm. Existing display tech-
nologies could benefit from
transparent TFTs by letting
more light through.
Now a new transistor material is
under the spotlight. Indium anti-
monide (InSb) transistor tech-
nology, first developed by
QinetiQ for a UK MOD project
has reached the stage of a 
quantum well transistor after
two years JD work with Intel.
These transistors operate at
very low voltages, while still
rapidly switching and consum-
ing little power.
The research results obtained
from the QW transistors  show
a 10x lower power consump-
tion for the same performance,
or a 3x improvement in transis-
tor performance for the same
power consumption, compared
to traditional transistors.
